Photoelectric cross section and mass attenuation coefficient for Cu, Co, Ni and CoCu, CoCuNi alloys using Fermi-Thomas model by El Sheikh, Moh'd. KH. M. Abu
i 
 
 
PHOTOELECTRIC CROSS SECTION AND MASS ATTENUATION COEFFICIENT 
FOR Cu, Co, Ni AND CoCu, CoCuNi ALLOYS USING FERMI-THOMAS MODEL 
 
 
 
 
MOH’D KH. M. ABU EL SHEIKH 
 
 
 
 
A thesis submitted in fulfillment of the  
requirements for the award of the degree of 
Master of Science (Physics) 
 
 
 
 
Faculty of Science  
Universiti Teknologi Malaysia 
 
 
 
APRIL 2014 
 
v 
 
 
 
 
 
 
 
 
This thesis is dedicated to my family for their endless support and encouragement. 
 
  
vi 
 
 
ACKNOWLEDGEMENT 
 
 
 
 
 
First and foremost, I would like to express heartfelt gratitude to my supervisors 
Prof. Madya Dr. Wan Muhamad Saridan B. Wan Hasan and Dr. Muhammad Alam 
Saeed for their constant support during my study at UTM. They inspired me greatly to 
work in this project. Their willingness to motivate me contributed tremendously to our 
project. I have learned a lot from them and I am fortunate to have them as my mentor 
and supervisor and co-supervisor 
 
 
Besides, I would like to thank the authority of Universiti Teknologi Malaysia 
(UTM) for providing me with a good environment and facilities such as Computer 
laboratory to complete this project with software which I need during process. 
 
 
 
 
 
 
 
 
 
 
vii 
 
 
 
ABSTRACT 
 
 
 
 
 
 
K-shell photoelectric effect cross sections were calculated for the elements Co, 
Cu and Ni, in the energy range from 10 keV to 30 keV. The method used was based on 
the use of nonrelativistic treatment for the electron in screening Coulomb potential. 
Fermi-Thomas model was used to represent the screening potential. Schrödinger 
equation could be solved accurately in spherical coordinates. The normalization of the 
continuum state wavefunction was obtained using Wentzel, Kramers and Brillowin 
(WKB) approximation. The results were given analytically and compared with the full 
relativistic screened calculations of Scofield. The mass attenuation coefficient was 
calculated for the CoCu, CoCuNi alloys and the results were compared with the 
experimental values reported by Seven. The results of this method were less accurate 
than those based on other methods like the self consistent field model for the atom. The 
value of this method lies in its simplicity and it can be presented analytically. The large 
difference between Seven  and the theoretical ones was also investigated. 
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ABSTRAK 
 
 
 
 
 
 
Keratan rentas bagi kesan fotoelektrik petala-K telah dihitung untuk unsur Co, 
Cu dan Ni, dalam julat tenaga 10 keV hingga 30 keV. Kaedah yang digunakan 
berdasarkan kepada penggunaan pendekatan ketidakrelatifan untuk elektron dalam 
keupayaan Coulomb tabir. Model Fermi-Thomas digunakan untuk mewakili keupayaan 
tabir. Persamaan Schrödinger telah diselesaikan dengan tepat dalam sistem koordinat 
sfera. Penormalan fungsi gelombang keadaan kontinum telah diperoleh dengan 
menggunakan penghampiran Wentzel, Kramers and Brillowin (WKB). Keputusan telah 
diberikan secara analisis dan telah dibandingkan dengan pengiraan kerelatifan ditabir 
daripada Scofield. Pekali pengecilan jisim telah dihitung untuk aloi CoCu, CoCuNi dan 
keputusan telah dibandingkan dengan nilai dapatan eksperimen seperti dilaporkan oleh 
Seven. Keputusan mengikut kaedah ini kurang tepat daripada kaedah lain seperti model 
medan konsisten diri untuk atom. Kelebihan kaedah ini adalah ia mudah dan boleh 
dinyatakan secara analisis. Perbezaan besar nilai yang dikira oleh Seven dengan nilai 
teori ini juga telah dikaji. 
  
